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METOUNC VALVX FOR A 

PROVIDING CONSISTENT 



MET1RED DOSE INHALES 




W pro4>««x<k»rfp6y»»fac^f«f^ ThBproper 

BBxeraeOBC. Tbui, ciy ckspaiaj rytton nmK b« «bi. to du^cMc <W» of the 
acdkbol fcraBbwo tcamary ^cdU«>tobdpasmtefl^BBddIkj<yorte 




CMMpBMj CtHDC dPtiag dBt ID lOM pf prfapt. "XOO Of BABB" IWW 

npn or sit voids in (be metered wkme, (bexeby lesd»f to»ibeati^n»thB votanntof 
dose bcinj mewed by the A prtneiptl tm« of bo of prime b fee presence of 



caa had to Bow dbnprJu aad (bus «bo to 




mcns»cfaBS»i»tbBB 
of farmnhfiop, ica^urtd to (bt woig eoegpoSDcp of mo baft farroalcjoo m (be 
oootatDcr. A pnndjw! aim of lo«s of dot* b the Bttdraj of draj prrtjciej ban, or (heir 
BWbbmsB oat oC W tti jcBaj wBjoBI of (be mctcrmi vbtvv sach ib>t bM proper 
copp BBXIMB fh ^ww7>tMi^ i ■iiimi tBbBBBB t P J y be oboused wubui (be »i U i4 l pJ r r p o e t 
priw to <tae delivery. Fee eumpk, drug parbclcs oay tenle ta » rcadul tattehaj 
"OfcBBi • lay past of (be BMMriBj viJwt b o un d e d by • eacttzins untax end (fan, wben (be 
vbtad 




(ip nbfi bctwoeo (be vtr*v nan tad (be frtttr rifiy raivc body. 

Actttstioa of (beat *iNc oess cb> be divided bdoe fiBxng mjc aad BdndBDjc 
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ft gnabticn tttbt peheni (jr nr— ° y t mmiu d f um i uhtwn dog not reside fat my 
irenxisbbk^cfrimenfcenxi^ Hc~n 
.a, fcaaataioo »», b the rmtesl octnim vito d«^ b, the «»D « 




Whflaam 

oo other types of aettri&t varves &r da deEvery of •onto! ftmmlswa.tte Qawof 
10 fcnnatxtkn from to cmTifp" to CM mt ttrini , dumber miy be disrupted. Disrupted flow 
of ftnvdnw refers to GBbj • arterial ehttober throe jh one « inonbeakaetkRpoM 
of dymcanlfrrtstrfctcd access. Far* through the bocdcmk regions nay bo impeded 
offickndy to fWt tbe to sabstrtbiry tBeaaple»fiffia|o/a»iaeteriajelaB4o. 
psrtjcchrty eaia coodilioes typical of psrient Bsc When this happen*, fbrmnhnbn may 
IS bederrreredbbaaaaiifctowfa^ 

ieted ioinediiiriy prior b> being srabil off daring erniitii.w. 



Durupedftow.asjoatdcaaibtAr^ 



Gerttb ncttrim valves h» vc bets designed to taprowtbtflwwoifc 



to ttmil (fimpdan of d* Dow of tonnsbtm b» tk oetiiag 
Lea disrooted flow My drxreasa do KkdihoodmJeximto whkhwperw 



Sonwv arr el the Invvgilaq 
Tlx proem favotacn relate* to • novel donga fa • tasted wh« tto iwide* 
The lift-fa ring vaNe of the present 
who dob designed to (I) bah or etimram toroidal metering 



vfatb da metering vaNe is at rest, end (I) Snot reOrfctioM on tte to flow of fonwbtioo 



c£> Cm mcarbg ctmafaa. Ccaw^cMJy, cccsmcn itb^ry of fencahaan u obaracd try 

ThtfiMiiiii liunpuuiriiftaacroi 

body and ■ vslvc sum thtt generally defines s 
J ciitn mcSguroJ » fc* ftfck to torn • e nr ^d, retra-Sift y Cad-beta to) befweo g» 
valve BCD cod ascafiag portion of dsrahv body. The valve (tan facades • body 



IB rt tend ■ portion of thr uiutruig surface define in asgb (foot ebonl 2* d> ■boa 90*. 



10 inch)di&f (t) k valve body that iiKhahs s dtsphnijm bsviug wiDs Aim ^Hp* an t" w *t»; 
(b) • rrate rin g mm that gencrftfty defines • central axis cad ebo partially drfinci an 

aealbg portion, * tattering tsrfaes distal to tb* iufct recess* and a **** gasket dxsta] to 
die u w f i i i n ntrface, whutui the central nil end ■ pfatnc tangtuluf to at kuu • portion of 
IS the rattans nrbce defuses an angle from >bou> 2* to tbotf 90*; (c) ■ valre sza b 

ilwtiWe , ara l fn g c n gag y in eni with tbe aperture tad rnchirting; (I) ftscslint portion Knot 
po rtion of lb* ndenor ipaco from Iht 1 1 ill I recess of (be meteras; ttesi; ttftd w n l 'tri fp nt'tn 
conprisi^ • 03flerint tsisu cnnfl|srBd toboshle to tons ft ousted flfikV<i^tt ilidi&y 
■ pewtka of (ho cattci im ncrj tcaling poctiov fi) • ractcnug mi f i t a 
wflfctli ninn y to ri ft tf t ft id whs nctcrioj noftfii cS Che m itrim tynr\ (3) as 
a, (4) e ducbtrift mm fa ■ n 



25 of the eensol neterisi vnTrseccordfasto tho present ravenbon. 

FIC. 3 tsfto enlfti|BdCrtMS-fttctionftl viewof the aerosol metering virvo ihownm 
TO. 2 carina the fill** tup of who tten. actnatioa, 
30 FIG. 4 a en e^ftrpd crasft^ccricea) riew of mo lerciaol oseteraj rajve chown ta 

FK2. 2d 
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FlG.9bta 
FIG lObta 



riewafyeta: 

eoJ-away, enbisjed view of a portioo. Lb. a thoncbstyof 
of the nxterins »ihw shown fa TO. ft. 

Cpfafjed view of t p O IDO tt t in. in the vscindy of 
etBtwdioaenl of « vahot stem foe use ism mo jojl 




p— flrf tfteatrtB H— of the twfftwtton 




tttbr.preanb»c^miyr«BscdPa dfljim*aj grenOyn 
drag ia» i lo^y ciriry ef > penea, men e» pa maLth. oosa, t 
30 cjaoi «ayikmo»of (he petieaL Ho^»o, oe piaca cr» 



PCT/USJOOW) J 71 W 

urizod finid is to be delivered tt a pwent p jio n 

FIC. I fhows an acrotol dispessmg apparains, ftj enegDydenipa tad u 10, that 
pnpmeMcnbedRsatt«r«t^ 



of die 



contofaer 12. whOe a coemntsoat dtscharfB piece U b : 
jnWU, Tnn^aerasnlcannabttcnb 

• H.toibt^ihBO^d^p^U-bcreii 

10 body cftrity or skia area to which the fumutttm b to be debvacd. For i 

ftiti hiipr piece 11 may be a oamtfip wee that can he i i i wuhI bud the perJcnf*f tr xs oh . 




The leteftC^dripcTsina dewce shown in FIG. ) b merely <m exampte of how a 
int ti, ring vahn ftecoedfasjte the present nmsnoo can be ucorpoeatcd tntn adbpcnsmjj 



htmsjof (be Oguiu, a metering rah* or *at*e era is fbowa is ttOtftnon for 
KcfflTgitrstion. The r*frt ftznn ihown ta b»bti» atrj be contn,- i rri wxA one d 
irt: additioB») catm on er iti tt term a c 



paftiCBhr r« ft^ajwu d a octensg valve endAv valve stem t mt^wnn w ill cuy be 



bforinsj to FK5. 2 rfti^in twfii'Ui'^" 1 * 1 "^* psbbbAbj valve 14 (b the resting 
poutxnl eIk metrrisj vaM |4 typicaOy inrtndri ft h o uii.-i g II Ctat acrves to boose (be 
iiiiiiiiiiiiii^iiiaiiiiiif ria iiMiiiiiij,iilii II Tbe a^ portion of flat booifaji It nzacha 
0 rhtanBriccBSraXTl2(ashownonai>. A va)-e body 23, rj^ncaDy aealed wichb 
S It, m m provides • nommg for a valve toll Tbtvilve body 22 
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The metering M rjjrkaOy ittUa • spring t 
verve body 22. defines ta terrier chamber J* a pcrtioo of wkk* b ocopied by a rxetka 
of then** stem 24. One or pore mten (not shown) [wwh open end ujutik-ud Bsid 



S TtavaJvosten 26 Mada fw« prices, » body potto enJiamparborx The 

an portion fadndm dm portion of Ox valve stem thsJ bwiaide the v*h*b«»fag 11 

D uaia, B CtUet fa u Of flc 
veto tton 26. bo«ra. ne On porta* vriD be diipoKed bMnJ}y*Uhiapeettoflio 
wrtrrmg verve 14, cs described mm fafly bttow. bo mil come of the stem portion will be 

10 trtrrikrriy [" rhkrH mpy th* Eraraj II. TV item partioo bemdts a 

pessoaway SO through which • raetend dote of Ibntshto a d^sebtrfed, ts will be 
denribed more felly bckw. Tbe passageway farfades cue « more tide holes 52. 

TV tody rgelkwofOxvalroitan 26b dale 
valve boosing 18 ttewjhool actuation of Ox *arve stem 26. The body pcrtioo of tbe nha 

13 OCT 24 mclodes » metering surface ZS cad * sealing rarfka JO. 

Tbe body portion of lbs valve Stan 2* b confirmed to taw Bojoaminy m* ome 
tfc^afesBBQazrii^waBoffevatobodyXL Thai, as can be aeeo fame 
enmoeSocnl shown b FIG. X, ■ rabsaaiial pcrtm of tbe metering cr&ce 21 of 
arm 26 tests b ooatxt wltb tbe faxerior iarfeoeeflta*il«boo^MwbatbetDetattsg 

20 retra bb the R *m t po«t>oo.(b^ 

and veM body when 0* oxtering verve b fa (be 



Tbe Djetnb* rehw bp^ betab • rprb^ 
stem body portion opposite tbo pent portion end i spring 49 wilbb Ox fattiior chamber 39 
ofrhenxttriagvalvetsfbawnfaFIG.2. Tbe spring 49 (hracgb engagement with lbs 
ixs^|uidebiar«0xv»h*stem26tov«^ ft win be ipprecbtod by 

those skilled b tbe at tint toy enable ma far biaafag Ox valvo itere 26 fate Ox 



fte bonm ebsiabo.maytaojedfacotaeetm 



d b the US Nterd US S.400J20. 



enlttacaetabspskrt3X Tbe dn,*^ 20 b poebco^ bctw^, chs vcN« bocnas 
J It. tenbt body Uaodtta*sJv«ttera26,e» shown briar Ttaeaaba«m20 
botes the farmslsbon bt tbe aeraeol comiM 12 Ch» tbe exterior a/ tbe «J*e by 
forming two fluid tight scab: 1) cisaalir ^ ber«rc« the di^iasgjD 20 and dm valve 
cam 29 whoa tbe vatve cum e xt end i cot of tbe valve h o min g, tad 2) a ccmjRSSrio 
pbmar or face are! between the (tiarihnpn 20 and the bocsina, 11 Tbe beer teal my bt 
10 effected either with or without a a calfag bead on ether Ox valve body 22 or the hoosb g 
II. 

As shown in FIG. 2. the metering gasket 32 b bxhxted in tbe v*N« ens 24. end 
fbnst two ptsssi feocKatls with the body portico ot Ifac viIvl Cr in 26. Tbe nsctcnog 



* chemical) can be k 



sxafaa 12 (as can be best seen fa F2G- 4) and thus 
o) fix ttJui t UB ng tbe flow of formulation from tbe i t i ps a l ctiitaiuM 12 to 
rikmofdai«tJ*«SBB>2(. 
OprntMB of ebe roctering valve shem fa RC. 2 b ulostreted fa FIGS. 3 end 4. 
Tbt ftgnrea tlhnttrate the atagea of o perati on of 0k rnctering valve 14 and Ox 
23 unespondfag rcanvv ponDoos of tbe valve coriQnrjess as a paticm acsttsre the varve 

stem 26. thereby TcJrnsfag e dose of aerosol fennulatioo. FK3. 3 tbo*> tb« m ettring Ta)vc 
14 b the fittmj stoft and FIG. 4 shows tbe leeterbg valw 14 fa tta dbetar|B sa^e. 

As can be seen fa FK). 3 oarinj the filing stap c**artuatico,tta vahraetemtt 
hta becj tfapbccj bw«nl>y mto C* bttnor cfeaaaba it ti>ina the coenyrraaivc Oxcc of 
30 tterprb«49. As (be vahre item 24 b Cwpbccd oswarfly. the oroxima! end of the Una 
porneoofO* valve, (tern 24 earn the valve boeafei It. A* t resell, a mete 



woaovnzM 



fCTrtl$2O0A/t27t29 



ofthe valve OCT 26. Tta veto tffl» I II I t i ring, d 
is d h p b ced mlfl it teaches its ffDcoVwohane a 
AAcooltttTAdatnaenMteDlb^ 
S Hiowfaiomer. r w iuiilniwi fteta tbt aerosol i utii ii n 11 p ai w i tterm|Ji the one or 
more mleti cad into the interior th*inbei39of the umjuuh vtJxe. From the brttnoi - 
cbambo 39, tbe tonoobrfao oasaes between ttarprb|f^ 44 and ttw 
32. Fbresahtieo Oowi aroend Ox pronumtl end of tbi v^ rtrm 26 tbroofb • Bow 
cbnmd 42 between me vafvo ram26andrheitatfc»SDrta» 
10 crccn Ox. crptaks} adcrcj cimnbci 34. The t^rin* padc iniy be prorkfcd wi£ ofl- 
evny portiem m orxnbp to ira 

Tbaa, as the valve na 24 b moved from the reniutj potm'on shown fai FIG. 2 to 
Olfa* ittp ibown fa FIG. 3. cgoaol fornmbaioo panes firxa fhe actoaol coctaiaer 12 

ra^(tfiiahtfcntted} Aa will be desafted b more detail below, the flow of fanrwlitjoo 



Bate of the vatvt ana 21 wbb respea m (beoeiml fcaJjilmlmiJcibof ther^ t!m 

At Oar end of the fiuaj stogc, the Dew ehamaib eetoffasOxBKterfajpskel 
caxdMttaieaJintts^acs40c^ Tta oatsoins psU tarma a fbrid> 

djio. ^irtir-g »tt^>>t Ka) rhh f^^; tmfacs (a Cao be tcca fa FX). 4). ToKSraisrj 



jwka 32 « (be axterinj psket fint mrtaro 
tM»n» uiuUuju t^biAr ben ere not Uzxittd to a ru ui ikrt edge, a beveled ed ge, and a 
23 em9one»e^tomsn«famfefa 

The cnaembrn of Ox valve body 22, nrw etosUaaal other vai*crxaBpma9A 
dttrsrefae Cbe fged-vefax 

rTG4depkacbBroeteifa»va»^Mbf^ tocedrato 
30 oaebarprixcxs^doKcd'sezo^ 

vtf-a ram 26 b ffaflxr aossted to Ox poifaoo iDmaatrf fa TO. 4. Tta» 
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e teaveksd by Ox valvo sore 26 between Ox atart of rhe filled 



sealbirorfauttbefbrefem As 
3 Ox valve stem 24 b ftxOy acauied, mo one or ra« o\fe beto 53 c/C* <ibrharta 



BiiiiiLiatw^ wiOuo Ox axtensg rhamlKi 34 to be released mto Ox one or more aide botes 
$2 and Ox fbnnobtioB tea pa twa O i irwig h Ox cSacbaiy p ossage w ay 50, thereby 
10 d rti v crfa l Ox mercied doae cf aerrjael fa HmOa& oj to Ox pa iir a i or other de s fao d am. 

Daring the dbcbeTge of (be aerosol fimxrebaoa fitan the axaermsj esaanbi 1 34 as 

b£k fonanhTton from Ox aerosol conafari 12 to Ox nmtmj chamber 34, with 
c!lowaaee made far (he dsoensocia] tokxaoeca of tbe varve cceupooeatx. After tbe doae of 
IS aenjsd n i rw i lttfm bc^ 

in ot\jf*1 rcxtuti poaiucra dcpicttd Ln FtG. 7byU fcisl Cbc bmin| Klioc of the tprmj 
49. 

The mcEcsrive aajes of rt)i« nem acteaticn, as exemprcrOy 6tyicsr& ia FIGS. 3 
end 4, ereaO accomplished riming, the Initf doraaoo of acoxt&eei ofthe valve s b m 



a aO bOx cestfagrace • tbe a rJdttal mrasfag vcfcime nary be aero* so thai oo 
ffiTf"itf fw ** rM " ""^ fa Qb n"***!^**"" 1 * 1 ' ■ " baXlBHSi Pt i auw Oxaiaguof 

briefffl 



poeiaoo. <tmnj cad <luchirir mjf cf ■cihiAxl Th 

30 en esjcmbrfawbch Ox spring gnide 44 sad varre Gere 26 ere & 
b0aaembe4inxrav0toe« 



«14 



10 




IS of ibe ens IS red in codact wiib tto tsrsicv (tr£»c* of Ok val»e body 24 wbcu 
an oxtering b m Oo raring poddoo (*> tbown b FK3. 5\ ftcrtby rnl rmnm g. if 



Abo, b (tab e(rrbc4rncfl (be pot of (bo sealing entice SO tooted appeal (D (be 
s 0» noons wA« end sealing surface hu no njtnfiaua pwrioo 
aligned parafld of nrarly parallel to (he naa gk Thii fteflicoa ft m -f fa w bg 
an&txsBcalioa between (he talk finsnbtioa u) 6anmJ»doowi 

cbtaber a corky of 6c vab* body 22 defend by lb* hrmfar nxfeo 24 of Oo viht body 

Orrbi actuation of (be BBO«| vatve 14 <« Olojtn^ b FIGS. 6 and 7) - rbe 
operated of wfakh il (be rane « dm deacribed fa Q» rnbodioxTrt flbntxattd in RC 2 to 
4-0taflo»cfcarnrfiik»dsri»jto 

(brmed rrpon oeaudoo b abo erbtacod, •» enwsaed in non dcaU bdow, doe to the 
desiiBUe coofifuntion of (to rorwbg vabctUadhiu^smbmJQot&obody 
pafhoe of tb» nJn tttm 2b. 

FlC. 8 tnttsnda • fbztbcr eobodisxsa of a rnctfring vstvo 14 bits rating 
posrtioo. To* cabodbm provides sb example b wbkb the r^viag gaaae 44 it tbrned of 
two pem, a spring glide den 44* end e spring goide 44". wbcrrin (be valve stem 24 
tod sprbg grade to arc famed as ■ single dances sad (be ipfbg guids cap h lbnBed •» 



nbttsttbOy do portion aligned peraOd or oaoly pntDd o (be Baa axu. l^atbefi«s^ 




S aligned paraDd to (be (ten aib, a panicolai adjaeeol to (be mtfTfafit between (to 
aeoarmj carfaco 28 end (be orating ctobca. Toil agab f taaracc t ftao^kwrbg 
comnwniriTWWi between (be balk ft iiiu jl iaonsad Batrmtiaa oa wimb (be ir*Tfrff ' T'^ | ■■^'^ t 
Jg, a particular b (bo vicraiiy of (to body parties of (he virve cos 24 tad rto in n- i - ™ ) 
cbuoba si cavity of (be wot ve body defined by (he interior larface 24 of (be »«r»e body 
10 walX wbep rbe m e t t i mg roSwj b b die mtfn g po nttoej 

Ai can be rpfrcctitod £rao FIG. 0, the rrjdmng guizt 32 of Lhii erntocHirirTn a 
<r*etorlbUytjri>^ 

a ffac d id Ore respeco re uorkityiog portion of (bo **h* ctero 28 n a lesnU of • molding 
(eg. tnokh=i the pskct octa * mcni Tih* Oca) or. oatc toiribfy * co-coofctnj, 

IS ii n i i ii lh l u i i i ig pr ocess rnro tonaduearto wJve em At mr ii tiwrn i t abpvn, rbi aw of g> 
raaidbg processes alfewi (be prr/vixwo of a etrong bond between (be iiurrfai e of lbs 
cae&sbg gr*** and (be endcriying portion of rbe vefw easn. To enttarco boarllflg aneVoe 
ro ftirtbci ensue roocbarncai fspport and torngtb, (be undertyirtg portion of dM *obw 28 
amy be prorided wilb kcyd) ct gtxeoeirical fc«tare(») 3J. wbkb facifitatc or ecbanoe 

20 oochiruciJ mchen jo of C>« ocJd«J or co-n»o*(ta3 menirn pxirl 31. For bcrnr 

opdi 'T' , y^'"gi FB3l 9 Qbsntes to msetnc, cut eway # mltrgrd view of e ponJrjo, to. b 
6e viciatly of (be ract eria g ratict, of (be utrti r irrj; vatve cbown be FIG. 8. Aacaabcaoea 
(be pratbo of (be rrdvc rlrn 28 rnatetyrr^ 

provided win iey» S3 b (be torts of a aeries cf rJtenBOBtoiatrgrdaroxdJt wb^raay 
25 or/bocally be digbUy uaVrtul u ihowm. Ai w»D be apprrxstod ibe form of 6m Vxy<i) 
nay be of my r a rft a bV i tbrra, d rain b rya d 



waD of (be vaK^ br^22. Trai, b toerar*dbM^ 

rbe rarntbg mrftee 28 of (hi body pratbnof varveitmUnaa bra^ wttb (be 




u-onourxnu 



n of rbe rnr4Enag vaho 14 (not iDwtraard) sbown b FU}. I - (be 

jdbFK12to 
4 . riw f»^ rfrbroriiriw 
r^ifniirwitterAara^Mdnwnaw 
S mrrfi g rrr i ttm <a'(beroaerbir^^ 
(btvah«cten28. 

Ao uaaiiuarfa r w i a. lbi nrfr i t^^ 

axaccnof 
re b b in restfar* pradtba as wefl as rbe 
10 Qvvef tecroDlstioorooteractfrirvc 



IS 



of Ac rae&rnaj intact of (be valve eea rem brxvoM wttbfe brrriot«rxfarxof(ba 
vtlvo body when die rartering »al*e b b rbe reniirg poaitha. Tbc r rt y tinl imwim 
*Tit\imf nay be ftnt^w ■ mimmim^ by ^^^y^n^ rbe roctcrng portbo of (bo valve body 

20 TT TTTTTT , f* l ry "~^~^> " n*m4~rmm trsttm rnrrrnnj rgrftep trffeg n^wr Cm thg 

rrfrr Dd rxa. Cot "tDCXrisj portjoc oftbe body a coc£txurrt3 CD 

cucmiaQy ao&ro or O coofiarro n lb* gaming rsrface of (be rttve txrm". b b dcxirabry 
iTfa\v^ tir t '**™^^ ^"*«t**"r'***'(*t * easentaOytfa; 
eornpfcftpr*tbo(og.> 95% or mor. doinbry > 97J %). raprxtiTrfy. ofd. rnetcrba 
25 rntbee ofdtevarve ran im'mcattwi&Ombato mtetdteritnsbodywhco 

rioyberarterksixibryU 

portico efot valve ran. oxb (bat no n,nito portKM ( t g < 3 X « rne« <>=r^ 
SO < lJ%X™rciiit^c»cAia=^prxt m (r r,< 2 % or oorr: < 




« sofarx rest (be arabng rnito rjf (babi^ 

tarty proaUd m dvj rtrm axil (Lc, wrdi a very snal) esa>c fl. e^, 0' or I*). 
Abo, fier>flowiag ornrnnBCcnon ber»«en tbe brdk tbrranbraoB and tbrrnobrtioo wimb 
(be bnain cbaoibn. b pmksbr 
S ibebterraJrinndxrcYOvirycfte 

body rrolly wbca rbe ii tffm ug vatv a b b dv> rtHutg pc^^^w wth a Hm d by certa i n 

nay be rViir i btn n ceaBgar e (be ar aling lautjce of (be tody portico of ma vatve mm, 
ocb rbti oo cxrtificara portKO (o« < J % or nan drsrabty < 2J %\ racre fsitafary no 
10 Bthmoria) portico (r^g. < 2 H or new dctirabry < 1 K), or coos Kaubfy no portico of 




14 eaay cctot a casrti toa p tad ii al mi 40, n tboTn m FIG. II. An ngtc 0. may be 

entace 28 of (be valve Hen and Ibe cenoal axb 60. b cone cnrbraSbnerrtt wab conpbx 

tarrgrartial widi a anon prntaanof dat raetetbg rarface 28« at abown b F10. IS. 

AH cbe bring eoj&al and amiffiiag nxt dra vaJve body b eaaftgarad n l ul nii ftt raPy 
abaw 

, For f>o eeabag 

23 rttfrnfitu toA < ccttt d i a y i if ctmu l dj tfi iH i i to tbc tmi ffu j; * lawyy ^ifaB cf 
fL enxiaOy attowi (be vahre can end (be m et ering vatw to be rtortxv. Tbe etape of rbe 
racaxng tarrtioe 28 cbawa b F85. IS Jlr« Cbe o» rf.r«rck^r^Q» b. tborta 
rarsnbg vatve. AtatslDnctrarrgsarnrAtaKba 

In rErnenebrai ceertrol b order to naaO»cia%^ri^madwi^*bo&j<imi 
SO iiitaiinTjrtfry coofena va one aatabra and nenby brut or el 



IS 



I* 



* S«tabk*ato for ens* ft. b^craa* 
<tom*«t2-t»atett9<r. \^tbfartnge • laaammnant*: tf tbool )<Tb more 
doMk than 20* ma one desirable ml about 30* nan dcabUc A nnswn 
of tbool n • b mm desaabta, Ao* 70* even mem' attratai tad itaM<0*M 



To bail da pcJxatbl of areas eficSricad flow vritab te axis^ chtaber and 



desiably oanfigBred is haw oo dpaficad portion (e-g. 5 5 >4 armors desnahry 
2 1) %X ewre sm&bry no mbm r mt l portion (eg. £ 2 % or men desirably s I 

At cm be to b te aeapbsy embedments dwwn b> FK& 2, » aad I, te body 
portioo of valve dm rypksQy bdbda a iMioB»$MttBteitcnpMiaa,«bcbb 

(•of 



das section » adjieem to the em portion tad at At dutal eirf of te cneaaiaj chamber 

tbimedopC«aeB»tiC»(e^^ 

bo of body portico dooooiresrintlwOowbioiJ* 



Aa caa be baa seen b FIGS 11 to 13 ibowirajeaeiaptery val^ 
seffoa*21Urynt3Jh;daa«mte 
wttkmof(b3balypofik»coraprtdq 

parte adjacent to da Ban porooo bemgili^p^ldoioa^p«iUd »(beetan 
uta. The cuannfcratal interface of boundary of 6b n 



flBtee, tens touted an the eater oaftes of te aKteriot P^blypfcaDyBadcntood 
to bo da taenia* of widest Dwmi ooo eertkmof tetoeterbggaatat m 



ben-day bavbg ■ P"tbo F«»W » *■ IcogitadbJexbof testem.* 
boaduy a BBtamod m das cue to be ds eaaaa 
portion (La. (be end towards 6a item portion). As can ba a^rrrinrri ftora F7GS. II to 13, 
30 iftevarvesnannaliaioBiiasrm^^ 



wo zsoumiu 



mteew^ofdabodyporboooftevaSecnB 
sadtesm^oftetxnbgtpfctt. 

TasfJBwof&riBebffieob»te 
few of fcraBjUooo when (bo metering tda a el rcfi inay also b« effected by te tngle 
described by (he scaSag tarics of te valve snaa with respect to (be centra) krjtmfinal 
tab of te valve stoa. Rcfbnng ta FIG. 1 1, as eagle 8, may be defined by the 'attneako 
of a phot 44 teagtsajaj to a major portioo of die teslbg sorface 30 of te vshw earaend 
the croft al axis 60. m boom c mb o di m eats with < i ■ ii p lrs gpossctricx aegis B| cxty be 
dcrnadoyte bisection ofte 

porxo of the rcalffij icrfacc 30. Ty?TC*} «nhx» for «2gl* 8, b r»>« o 
ebodMrK>«r. W!fcm this rage, a mianmnn angle of about 43> b a 
tbomS9*mcadcsaac4e. Acia^ 85* bra 



Meter ins valves having an angle 6L 
* a put tw o fast, xa por\ bo unds dst 



to the rsn g n described any nave a metering 




of da 



d Aict of tin JulaJ po rt ioo cf tbo cono, t& oobbo 
c CUM tctkjuil bm of the vilvc itnp body it flu mtfenag 
aad ^afia, pjrfbce interface may ba i^nptt^tomttmna&ri 
ana of da dbod end 0* towards (ba item portoaofCa valvattemjofdavar^tta 



smlerfiamaybociaaaaboct20H|Ti^(baocbe 
eTt.c^tedboJarfoflbcvarr.ccmbody. hmlote 

sal area of (ha valve ten body at the cneterttf. 
tad t™^"g s ulfate taterana may be at least about 60% esates dan da transverse CfOB> 
d area of the dotal cad of Ibe valve Btoa body. 

m ocroiiD ^ jribodiT'tT 11 ** bevug a aeecnDy co n i c a l oseteriag p oroofy iba fattrf o e 



plane 62 used to define ansjScCW- For example, m a varva Una bane* 



WO2004tmiU 



tcMviiy impfe gearaeay. sac^ 

n*mhtmfaUcw<±fa to framed to d£&mK&<± AtemUrdy. the 
mctcros turface Zi may be iii c gub i. neb a> b shows b FIGS. 12 and 13, end only a 
parbnofrhemasrateafstt AdditioaaOy. 
5 bsxpbm^bdaroDAaaisar 

wit i b l i coafisjaraooa for vaha stem 26 at 

Thai, Ibe particular gi'meJij of da ueiniiisj sortaee 2t b oat enseal ao long as 
(I) SBgle CL eaa be dt fined as dcacribat hrmn. (2) da mtenor surface 24 of (he valve 
body 22 b oonfigared to sabsrjns^ly consbrm to ibe geometry of da metering aurfaca 2B. 
10 Tbcat tactort co nnSbnti to limibn goi cS miniling i rsidml nw n li i ig wihtmo wpeada 
metonag vaha ba rat end fa iBttsj die redu ru oa of rcsBicxaonof da flow of 




stem tab. Thb may i ^ i ii iliuie to hgi id n g da fbcasOoo of areas of nsrrctcd flow wfabas 
tia psttcao g cb s ta bo sad tans testnesoa on cbe free Dow of (armabmoo nsoda exasing 

oe geometry of (be mettriag sortaee 2*. 

Sitrc t t gceeactries Cat ibe likii mg tastirr. 21 and die uutikj i mfai 14 of da 

"b* h"*y tnwy pjavab rMtmtar^rrrt^g advaBBBJ *■ For CXCBBBtS, V*l*e SBBSS) 




nCS.I2«ndlX 



WO200M32I4J 




■ vahnsaasarrei 

a««bcw»brmi4-la. waidaaawadtoiiirtiiiili fada 

a b the filling ens* nd FtG. 16 ebowa 




8 valve 114 of FIG. 14 bctades a homing 111 d 
a of das metering varva 114. Tbo asp portion of (be boofiBg I IS 
a to die eeiusol ixatarwv as aa v w u with ws p t c t to an al ii ii m tvoomboi ri i ia i il a 
F1G.I. A vaha bedy !U fa ceased widaa da valve aaaaaj IIJ aad fa 
botabg<bravatv«stcal2«. 

yl24d 

body 122, defbes ea uitc ika ejaaaaa) 13S (bat b p 
vaNece»126. At ban one blet (not thowi^ provido ca?ra and « 

s cored m ibe 




m tbo em 



nia FIGS. 14-16, da 



pnrboBlUdatfs^acxallyoefiaes a central nil l«. The stem portion 113 of the 
meseriag body 124 coemdea aa ndct rrrt it 111, a fating f* tp ^*^* 1 13^ a meaning sartaai 
llavtadadbcbarge pakcl 117. Tbe dbUar g c gasket 117 (arms a sfamng teal with flat 
inccnor tcrfaca of tS« »»h-t can 150 isd bctna dw cnttriar cjnroba UM twn t*>c 
af da valve when (be mctortag vaha b is da rcsring positii ii 
A pornoe of da valve cxm 126 rcsidEa widaa da boesmg HI daaogboot 
erntiofsx A aod a i ^c rDon of da vaba stem 126 r ftairs tejiide fbe valve btajsuig 1 11 
v4aBdavayntaaal26bbdaao^pnsitn taring actsstba of 

da valve stras . portxm of te 

rbg valve 1 14 ao das fa wiD be 
gllJL 

njT^IJaabo-nmlX^^ISmctodoa 
3 mfixnatpccnaTtaccBcalwimtbeal« 
a 126 aad b positioned so das it caa 6am a iSdaaj araatef aesJ widt te aet&g 
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WO BMUU1 



mAea 113 of da em portion ID of lbs mcBrfaj body 1X4. The *ih« on 116 tlao 
bctodci a metcrias «=«*=• «». » deabtn* recca 134. tod • dbcbnfs puasmy 150. 

FXJ, l3*owiil»mtizRS|«aJ*f cfna l«toAt mbgStogoof Malm. The 
5 **Nc ccslUb ii»wo partially actuated - it too been dapbeed bw«d with raped D 
tbt Bcjs portion lil of (be mcttriag body 124 end, Cberetbrc, sbo with rapect to the 
entire metering whe. Tba, tbe rah* Urn axo 
sjloofChBtaaamgbc 



131, (booth da pangs fcnnod between 6c Batoring e»s*x» »32 and the tnta recess 11 2. 
jnto tba coetxrbg chamber 134. 

b opennoo, da vahre ion IK is farther actostod to fho fflb4 itojo ((at sbown^ 
b Oa fifed tags, da meterim} gata* 132 mcgaaDy eoma» (ho sealing eurliea 113 and 
fenm a flgh>dg)< tfdag Bsal This ses) batata tbe mettxmg chamber L34 ft 



FKL 16 at 

116 a (bom actuated snfficieBdy to thtt da discharge a 

a 134. raaddadudafp pdtd Ilt.and 
d sow of BJfBBBOjoD nay bo 

29 detwid tot patient ThetnetrriajgaAtxUlii 

ottriw of da vshe. 

F1C. l6abac^lhtde»3iMitfdcntf 
Ai with da cabofinoa shown above, anga (L a 4^iadlTrda©o^«xi»<ibo»B«» 
ZS 160 in FIG. 16) tad • pUne (riwwn ts 161 b FMj. 16) rtngnflial Q tt fast a portion cf (he 
Bsteriat suffice, b ihb cmbodtrixot. (be petes used to define *Rt> GW is ttnyntiil to at 
km ■ pardon of da metering eorfac* lit of da tarn portico erf" the metering body 113. 

metering carta U< of da stra porcbn ofcbBiwO^ba^ lU.lbeeHsttlportmcf tbe 

30 eaeteriajboeV-daportta 

tl tret of d>o proximal portico of (bo 
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» tba mkl recess 111, hrx-nn^iiniisiin. rlai 
a of da dtsttl end of da catering body nay ba «bnm 4% 
a i na i mr Tfeti i l aa of Pa rmaiaal cad of da mccomg tody. 



body easy be u ktsa about 20% greater das da tumvuae crccs-tcctios*) am of da 
praaima) cod of tbe tattering body. t**xn"*t— * yfr tirmcunno]! 
erctbml era of the dotal end of the metering body may be tl lean ahou 60H greato Ban 
Che tr ans v er s a oori nrrionil vet of the proximal cad of da ■ « ■■»» body. 

As wiih da embodiments described above, da loesatr^car&cct HCof Che stem 
eatnanrflbanatBrBajbod^ 

of da eaeterio* nerba of (he valve stem 121. Thus, a metering valve etnpto y ing dns 




may BXtode one ce mote additional featercs of da valvo stem, valve body, or any other 
portico of da encecrmg valve designed to improve performance cd* the osctermg valve. 

s to (hen 



portion of (he valve bdo (mctadrasj the flrtn portion, moci of da body por t i on and 
possibly dm spring gmdt or a portion (hereof), tensed so (be ctosgatc ttoo cbznent c 



bcJ^t«tal,cytoo > porye*ttr(PE),bp. 
pcJrrncthripcmene (PMF>. pofypbe^ 



k {P?SX polywytet: 



a(PAEJUX 



WO 934X02143 



KT/USZOUU027I9 



(hccD ot iop k bmrid crystalline polymers (LCPi), polypropylene, higb cteaay 
polypnajtykno, etbykot^omsflooiDClbybae uupu t yiuej (ETFEX pory-rtnytideae diAnoridc 
{PVDf) tod muttnes GxxeoL The Latui tl may b e fade typical fiOera, each ts fibers (e^. 
n^>a»J a ctrtra RxnX (=4, CtCO>X ptphui or aitwtv *tich cay 

GIkn,i^cn*de(rfib«fe ( wfeikehtodmpi 
fteeof fiOm. For tbe eaovubnof Yth^ormiiW^ 




nWOnniI90.«bkba 
Daao8mt«laoa^D»be^^ < 

rt*s£«n rrr ilejoibtti b WO 99/20664, Whkh o c 
d bUS 5703117 (Do^ ay«o»<rtijh at betadk no i tj ii hi 
copolyaeiaandbfaala, aaebas (boa described m WO 93/22221 and WD9MD9S4,botb 




WO 20041022143 



PCTA1S20B3M7I29 




partirrHtr Qtbrobmyl robber and EboeoDbUy) inbbciX puryebi anufio (HtoprtoeX *nd 
oxuuares tb not wab EPDMaOsyib ndtei and btnyl mbee r b e i n g eoon pt t f eii ed. EFDM 
and Bttrilt rabbo eweo more pftfened and EPDM csost preferred. 



tbennotcs EPDM. mtzQe rubber, bedyf rabbet, ebbneaoryf r 
mVo otscrtue. b pbucobr EFDM. »cb cJuugM saaa d 
eonmrising a P AEK. LC7. P?S aneUor PMP polymer provide valve stems having 
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WO 1004*11 UJ 




b el leas op 

b) BDUd| • IBPP B d BMttPwl IP fens (bo QCtCRQg |^ft^ ,J || 

c) pwidiot a ftu mold shape ctdtrtyfea, m aasi b pan d» metofag pska; «ad 
4)OBMb|ifiMa^Al cc n jriri ^>pol>aBft0fcmA»clflqpttiteDdB^ 



moid shape nd -fiitr aacfU are used ben to cos*?^ win steps raltfjaj to d* 
inoldg>| of the ttewyfc item ck u mfl , while the wjrdatj "second™ motd shape end 
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b*iabe*ppnxateJby(boieikiILa<lb(l 
provided " ■» «*» pn*{»V« «f the pf^irttr fttm fif f fnngrn rtrm ttfrrvm tad 
tDcJrnaj gstkd needed fiat the aic of (be valve tea m (be puticsln — ^ varvc 
20 The method nay tororve s moated tcgp a neai hmi ru a cmd 6ua ia a 



u wt ico cd appiopntttly a a no l h u mold Coca for (be moMicj of ifco otba canpooc&L 
KhtzoMOrtij fee method any involve i taqje. rtpceinaasbki or fi>nn-f heryibte oaotd. in 
which Bpo n mel da i oft c nmp o >m ^6»mo^ 



tl (meet paitKalady o u ijc xt x at taoa foMe msiuitl) comprisatg » polymer molecule 



oo) cod tnoOe robber (sa ecryta 



polymer far cnxu-tlanag. Butyl rubber b typically nude fan • potymu conpriiing 
polyoobeiBne win a minor praportfoo of Easesjeoa to orondo eftcoa groups fbr r mi i 
patent, wfefla hsiogpneted batyl rubber. QHt tod BUR, b typically made by 




b would include a step of cariaj said mood nxsioiaL Tho csrb^ c*^ vdnch u 
typkalrypeytTa rnwddTicc^ tto 



20 m (ho process. 

Theaninj process b desusbly pfifti ined tocbusBl ft Tren • majority of thocross- 
tffik hrtwti is fapatdl Processes for croit«liAkaj tie well known tod two cootmoo typo 
i n t r ude calfor-cormg, which typically bvotves enlftir docor mnlwales to provide 

feaeooxotof 



typically the ptcfand) oa afls od of coring ia oratf topsonda mttcnabi from which a 
oaHBOMOl of banoful cstra ctib lci could po teBDaD y be l eeched b pe rox ide carina] to 



a hU>'-co-pbeayfcxs»^ina)eTmkse, b ofim used to achieve adcojule crets-liskbs. CtaTRj, 
a ix< in itypicaPy also hwottcflwtj tmlutg, b^. hcatfatj between H0aad2OO^C flare 

LTbe 



pcxfuswojjoiTm 



WhstbClexnedb: 



elastomer beats mealed nd possibly aba on toe overaO dhoensiotn^ six- endta fcrm of 
me pnticulu mewm| pixel bcrns molded, tn, rcjart co process efficiency, it svy bf 



b both mrfbods ate (be caaaqg step and the reaaevtof of th« final e^dsrjs^b 
maybadeoiaUabpann 



Cbnzxd tiff t^n 171 jtt^^ Tds ^ Pntuwiii ficp Bty mvohw besmsj bctwct& 1 10 
10 20CTC tbr rypkxDy • loc^a time period (bxs fix enrimj suzx e^. ova a dxne period of 0 J 
ID 24 b 





25 3. Aoai 



B) cten> ^ P jPjflaa a tM pQ ID BB O^ 

a of d» valw ctess adjacent to Oat bBorftca 
tarftca b t B sj ocd panPel or oetrty pasalM 
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wozbuotuj 



and a pcrna oagtasal dm lean tp 
WtoabowW. 



t Aa KiMoi meter 



« is eq&ai B> or croao dm AouilOr. 



3 S. 

gasket b enfipmd tt be ebfe » (bra a eabctaedafly fend-tight, sialati aeal with at fcast 
■ parage of (bp mini portico of (ho body mJL 



& Anacro 



TOj wsfb thai define so epertSBx; 




ttringvah* 



to claim 6, wbeicui the lucluog gasket b 
•fab at least • portion 



10. An iero»oJ cjooxna vxhrt Kxonfcnj to «ny prcccdtnj d cixin\ wbcrtm tud tr^ki 



« according to any prctadmg of data, wherein end n 



10 11. Aon 



fag valve* 



of metering surface b equal to or leu than about 70». 



of metering surface b equal to or leu (ban about dO*. 



of tin staling portion of the oxtering (tern. 




17. Aa aerosol musing rxWc according to dam 16, wherein (be [ 
boo the group cornicing of aeetal. oytan. poryests, polybutytec* t 
por/neftyrptfltcne, poryphenyteraauMde, polytTytobertoooea. t hoTnotmp i c Bqta 
crysalEne potytacrv pofyprtyyfcne, high density pdyjropykac, ghyteno- 
3 ccoifhwroethylcne copolymer, pory vioytidene difluorido end mixturo thereof. 

IS. AaaeiotoJE«aingT^ according to claim 17. wherr^ tte pofymerb st! 
boa the groap consba'ng of potyarykthcitoooea. t henDocop ic Bqmd crysulfinc 
*■ poiyaeihylpeateoe, polyph cny ta * sulfide and eaiJ 



1/10 



19, Aa aerosol mtteriog vaNe according » aayc«ofdai» 16 to 18, wherein the 



2a 

to my prec e di n g c ti i m 




<//////////, 
Fig. 1 
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